Plagiocephalus is a genus composed of three species mainly recognized by the males with stalked-eyes. Plagiocephalus lobularis is distributed from Northeastern Brazil to North of Argentina, P. latifrons is distributed from Mexico to Bolivia, and P. intermedius occurs in Costa Rica. We review the species of the genus, providing new diagnostic characters, an identification key, and new information on the terminalia of Plagiocephalus. Also, we update the geographic distribution of the species of the genus.
Introduction
Among the genera of the Neotropical tribe of ulidiids, Pterocallini, Plagiocephalus Wiedemann is one of the most unusual. The male of all three described species, P. lobularis (Wiedemann) , P. latifrons (Hendel) and P. intermedius Kameneva, present the eyes stalked. In P. latifrons, the eyestalks can reach great proportions, extending until five times the length of the body (Grimaldi and Engel, 2005) . The species of Plagiocephalus can also be recognized by the brownish body background colour, with grey and yellow microtrichia on the thorax and abdomen, pattern of dark bands on the wing, vein R 1 with setae on the apical half, vein R 2+3 almost straight and cell cup with a very short posteroapical lobe . Wiedemann (1830a) described the type species of the genus, Plagiocephalus lobularis, originally belonging to Achias Fabricius (Platystomatidae), another genus of stalk-eyed fly. In the same year, Wiedemann (1830b) described Plagiocephalus, considering A. lobularis as belonging to this genus. Hendel (1909a) described the second Plagiocephalus species, P. latifrons, originally on the genus Terpnomyia Hendel. Hendel (1936) created a new genus, Ophryoterpnomyia, to allocate T. latifrons, considering differences in the head while comparing it to other species of Terpnomyia. However, Ophryoterpnomyia was synonymized with Plagiocephalus by Carrera (1950) . described P. intermedius, the last described species of Plagiocephalus. USNM collections, with exception of the Plagiocephalus intermedius male and female wings ( Fig. 3E, F) , which were taken, respectively, from the holotype and a paratype. The photographs of the specimens and terminalia were taken with an Auto-Montage Imaging System ® Leica DFC 500 in the Taxonline (UFPR), and drawings were made with a microscope Zeiss Standard 20 coupled with a camera lucida. The map was constructed on QGIS 2.18.14 using a Latin America political shape and a satellite raster from the Google plugin installed on the QGIS.
Taxonomy
PlagiocephalusWiedemann, 1830b (Figs. 1-5) Plagiocephalus Wiedemann, 1830b: 12, 15; Westwood, 1849: 235; Osten-Sacken, 1881: 478; Hendel, 1911: 4, 52; Cresson, 1923: 258; Frey, 1926: 47; Carrera, 1950: 261; Aczél, 1951: 421; Steyskal, 1963: 511; 1964: 400; 1968: 54.21; : 15. Plagiocephala: Macquart, 1843 Loew, 1873: 26; Hendel, 1909b: 47 (unjustified emendation) ; Plagiocephalas: Frey, 1926: 47 (error Diagnosis. Male with stalked eyes, frons wider than long (moderately wide in female). Thorax and abdomen brownish with pattern of yellowish-grey microtrichia; one supra-alar and two dorsocentral setae. Vein R 1 setulose on apical half; vein R 2+3 almost C. Epandrium in posterior view (P. latifrons); D. Hypandrium, phallapodeme, phallapodemic arms, basiphallus and distiphallus (P. latifrons). E-F. General morphology of the female terminalia of Plagiocephalus: E. Female terminalia in dorsal view (P. lobularis); F. Spermathecae (P. lobularis). Abbreviations: basiph: basiphallus; cerc: cerci; distph: distiphallus; ej apod: ejaculatory apodeme; epand: epandrium; ev memb: eversible membrane; hypd: hypandrium; lat sur: lateral surstylus; med sur: medial surstylus; ovscp: oviscape; phapod: phallapodeme; phapod arm: phallapodemic arm; prens: prensiseta; sg 8: segment 8; spmth: spermathecae; tae: taeniae. straight; crossvein r-m at apical 2/5 of d-m cell; cell cup with short posterior lobe; wing hyaline with four main dark-brown bands: discal band, radial-medial band, subapical band and apical band. Abdominal tergites 3-5 subequal in both sexes. Female with tergite 6 short, hidden under tergite 5, with several short marginal setulae; sternites 4-6 without apodemes. Male terminalia with distiphallus microtrichose at apical 2/3, elongated; ejaculatory apodeme with apical portion at least as long as its fan-like portion; epandrium elongate oval and setulose; medial surstylus bearing two subequal prensisetae with small denticles on inner surface. Female with oviscape brown, setulose, longer than the four preceding tergites together; segment 8 long; cerci oval, slightly turned upwards, dorsally with one basal, one subapical and two apical pairs of setae; three rounded, brown and smooth spermathecae.
Redescription. Head: Male (Fig. 1A, D ): Wider than thorax; in frontal view wider than high (at least five times the width of the eye); eyes stalked, entirely microtrichose; eye higher than gena; inner vertical setae parallel; outer vertical, postocellar and ocellar setae divergent; orbital setae reclinate; ocellar triangle brown to black; dorsolateral and anterior portions of occiput brown; frons gold, with darker spot, wider than long and with sparsely distributed black setulae; gena with black setulae and developed vibrissa; antennal groove absent; scape, pedicel and first flagellomere yellow to gold; first flagellomere oval, about 2.5 times the length of pedicel; arista brown with very short pubescence, about 3.5 times the length of first flagellomere; clypeus with white microtrichia; palpus not extending beyond anterior oral margin, with black setulae on apex; proboscis capitate, covered with setulae. Female ( Fig. 2A , D, G): Similar to male, except: in frontal view wider than high (less than four times the width of eye); eyes not stalked; frons with two brown to black spots anterior to ocellar triangle; face convex, with black spot between antennae and two transversal brown spots above clypeus; gena with C-shaped spot of brown microtrichia.
Thorax (Figs. 1B, E, 2B, E, H): Brownish black with patterns of yellow-grey microtrichia; scutum with brown microtrichose pattern; postpronotal lobe, scutellum, subscutellum and mediotergite mostly shiny brown; scutellum with a yellow-grey microtrichose stripe reaching the subscutellum; one postsutural supra-alar seta, one postalar seta, one intra-alar seta, two dorsocentral setae, and two scutellar setae; anepisternum setulose and with up to 10 setae; katepisternum with one seta.
Wing ( Abdomen: Dark brown, with areas of yellow-grey and brown microtrichia at anterior and posterior margins of tergites; uniformly setulose; male with tergite 5 without microtrichia; female tergite 5 shorter than the 4th, and tergite 6 smaller, hidden under the 5th, without microtrichias and with 4-5 short marginal setulae; sternites 4-6 without apodemes.
Terminalia: Male (Figs. 4A-D, 5A-D): Ejaculatory apodeme with apical portion at least as long as its fan-like portion; epandrium elongate oval and setulose; medial surstylus "V" shaped, with each apex connected to lateral surstylus; two subequal prensisetae with small denticles on the inner surface, positioned subapically on medial surstylus; lateral surstylus with anterior lobe longer than the posterior; basiphallus D-shaped, connected to phallapodeme; phallapodeme Y-shaped, with apex slightly surpassing the hypandrium; phallapodemic arms connected to hypandrium, with few small setulae; phallus with microsetulae at the apical 2/3, elongated and with no glans-like structures on apex. Female (Fig. 4E , F): Oviscape brown, setulose, longer than the four preceding tergites together; segment 8 long; cerci oval, slightly turned upwards, and dorsally with one basal, one subapical and two apical pairs of setae; three spermathecae rounded, brown, with smooth surface.
Observation. The male terminalia of P. intermedius could not be analyzed, because no male specimens were found in the material provided by the collections that supported our study. The female terminalia of all three species of Plagiocephalus were analyzed.
Distribution. Neotropical (Mexico, Belize, Guatemala, Honduras, El Salvador, Nicaragua, Costa Rica, Panama, Trinidad, Venezuela, Colombia, Brazil, Ecuador, Peru, Bolivia, Paraguay and Argentina) ( Fig. 6) .
Identification key to the species of Plagiocephalus 1.
-Wing with radial-medial band well connected with discal band (Fig. 3A, B) ; male wing with three lobes on the hind margin ( ; Hendel, 1909b: 47; Westwood, 1849: 235; Frey, 1926: 47; Carrera, 1950: 262, 265 (Plagiocephalus latifrons (misidentification; see Steyskal, 1963); Aczél, 1951: 422; Hennig, 1952: 616; Steyskal, 1963 Steyskal, : 512, 1968 Kameneva, 2004b: 16. Achias lobularis Steyskal, 1968: 54.21) .
Ophryoterpnomyia zikani Capoor, 1954: 205 (Holotype female, Instituto Oswaldo Cruz (no. 5787, 4541-4543) ; Type locality: Brazil: Rio de Janeiro, Itatiaia) (synonymized by Steyskal, 1963: 512) . Diagnosis. Plagiocephalus lobularis can be differentiated from P. latifrons and P. intermedius by the shortest eyestalks (1.42-3.94 mm) (Fig. 1A, B ); female parafacialia yellow ( Fig. 2A) ; radial-medial band well connected to discal band (Fig. 3A, B) , and male wing with three posterior lobes (Fig. 3A) . The species can also be distinguished by male frons with dark gold spot on anterior portion of ocellar triangle (Fig. 1B) ; male with purplish black spot from ventral side of the head up to face and part of the parafacialia (Fig. 1A) ; scape dark gold to brown (Figs. 1A, 2A) ; pedicel and first flagellomere gold, sometimes with darker marks (Figs. 1A, 2A) ; male palpus brown, and female palpus yellow; proboscis brown, with brown and yellow setulae. Wing with crossvein r-m located distinctly before apex of vein R 1 (Fig. 3A, B) ; cell cup yellow and, in males, closed by an almost straight vein (Fig. 3A) ; cells c and sc, and base of discal band with colouration darker than in the other bands (Fig. 3A, B) ; male discal and subapical bands forming a rounded angle (Fig. 3A) . Legs brown, with tarsi lighter and fore coxa yellow; male fore femur with base yellow (Fig. 1C) ; female fore femur yellow, with a subbasal brown ring (Fig. 2C) .
Measurements Distribution. Brazil (Ceará*, Pernambuco*, Goiás, Mato Grosso do Sul, Rio de Janeiro, São Paulo, Paraná* and Santa Catarina), Paraguay and Argentina (Fig. 6 ).
Comments. Blanchard (1938a Blanchard ( , 1938b deposited the holotypes of Paragoniaeola tanycephala and Eupterocerina conjuncta in his personal collection, and only the material of P. tanycephala could be tracked down (INTA).
Plagiocephalus latifrons (Hendel, 1909a) Plagiocephalus latifrons (Hendel, 1909a ): Aczél, 1951 Steyskal, 1963: 512; 1964: 400; 1968: 54.21; Kameneva, 2004b: 18; Kameneva et al., 2017: 127. Terpnomyia latifrons (Hendel, 1909a) : 18 (Syntypes: 3 females, MTD; 1 female, NHMW; Type localities: Bolivia: Mapiri; and Peru: Urubambaflufs) (examined by photographs); Hendel, 1909b: 31. Stylophthalmyia fascipennis Frey, 1926: 46 (Holotype male, MZH; Type locality: Guatemala: Barbereau) (synonymized by Steyskal, 1963 : 511) (examined by photographs).
Ophryoterpnomyia latifrons: Hendel, 1936 : 76 (synonymized by Carrera, 1950 .
Willineria orfilai Blanchard, 1951 : 32 (Holotype male, Museo de Ciencias Naturales de Salta; Type locality: Bolivia: Chapare, Yungas) (synonymized by Steyskal, 1964: 490) .
Type material. Syntypes of Terpnomyia latifrons (4 females): "Bolivia -Mapiri / 21.I.03 / S. Carlos 800 m", "Terpnomyia latifrons / det. F. Hendel", "Cotypus"; "Bolivia -Mapiri / 5.III.03 / Sarampioni 700 m", "Terpnomyia latifrons / det. F. Hendel", "Cotypus"; "Peru -Urubambafl. / 10.IX.03 / Umahuankilia"; "Terpnomyia latifrons / det. F. Hendel", "Cotypus", "Staatl. Museum für / Tierkunde Dresden/Coll. W. Schnuse, 1911 ′′ (MTD); "Peru -Urubambafl./13.IX.03/Umahuankilia", "Terpnomyia latifrons/det. F. Hendel", "Paratype", "Coll. Hendel" (NHMW).
Diagnosis. Plagiocephalus latifrons can be differentiated from P. lobularis and P. intermedius by the longest eyestalks (5.08-18.08 mm) (Fig. 1D, E) ; female parafacialia black (Fig. 2D) ; radial-medial band with base almost as narrow as the apex, at most barely touching the discal band (Fig. 3C, D) . The species can also be distinguished by male frons with gold spot on anterior portion of ocellar triangle (Fig. 1E) ; male face yellowish white, with region close to antennae yellower (Fig. 1D) ; male scape, pedicel and first flagellomere entirely yellow (Fig. 1D) , and female scape, pedicel and first flagellomere gold with apex sometimes darker (Fig. 2D) ; palpus yellow; male proboscis yellow, with yellow setulae, and female proboscis reddish yellow, with brown and yellow setulae. Male wing of normal outline, without posterior lobes (Fig. 3C) ; crossvein r-m almost at the level of apex of vein R 1 (Fig. 3C, D) . Male fore and mid legs entirely yellow, and hind leg yellow to gold (Fig. 1F) ; female legs brown, with tarsi lighter, and fore femur yellowish on the apex (Fig. 2F) .
Measurements: Male: Body: 2.55-3.75 mm; Wing: 4.05-6.8 mm. Female: Body: 2.85-4.00 mm; Wing: 4.75-6.48 mm; Oviscape: 1.05-1.5 mm.
Buenos Aires, Est. Altamira, Sendero Los Gigantes, 1450 m, 4.i-3.ii.2000 .
Diagnosis. Plagiocephalus intermedius can be differentiated by the eyestalks of male longer than in P. lobularis and shorter than in P. latifrons (3.00-7.00 mm); female parafacialia yellow (Fig. 2G) ; radial-medial band with base wider than apex, at most barely touching the discal band (Fig. 3E, F) . The species can also be distinguished by male face yellowish white; male scape, pedicel and first flagellomere entirely yellow, and female scape, pedicel and first flagellomere gold with apex darker (Fig. 2G) ; palpus yellow; proboscis reddish yellow, with brown and yellow setulae. Male wing of normal outline, without posterior lobes (Fig. 3E) ; crossvein r-m located distinctly before the apex of vein R 1 (Fig. 3E, F) ; male subapical band curved and narrower when touching the apical band (Fig. 3E) ; male apical band wider than in P. lobularis and P. latifrons (Fig. 3E) . Male fore and mid legs entirely yellow, and hind leg yellow to gold; female legs brown with tarsi lighter, and fore femur yellowish on the apex (Fig. 2I) .
Measurements Distribution. Costa Rica (Fig. 6 ). Comments. Part of the INBio collection, including the type material of P. intermedius, was aggregated to the Museo Nacional de Costa Rica. The material of P. intermedius from the USNM examined in this work had been previously misidentified as P. latifrons by .
Discussion on the terminalia of Plagiocephalus
One of the characters shared by the species of Pterocallini is the distiphallus bare or microsetulose. In other tribes of Ulidiidae, mainly from the subfamily Otitinae, the distiphallus is found spinulose, setulose, or both (Kameneva and Korneyev, 2006) . In both P. lobularis and P. latifrons, the distiphallus is microsetulose on the two thirds apical. Other genera of Pterocallini, such as Cymatosus Enderlein, Paragorgopis Giglio-Tos and some species of Neoacanthoneura Hendel, have the distiphallus bare (Kameneva, 2004a (Kameneva, , 2009 ). The epandrium of Plagiocephalus is elongate oval, similarly to the group of species apicalis of the genus Neoacanthoneura (Kameneva, 2012) . Other genera of the tribe, such as Cymatosus, Megalaemyia Hendel and Aciuroides Hendel (Kameneva, 2009 (Kameneva, , 2012 , have the epandrium short oval shaped. Plagiocephalus male terminalia can also be differentiated from other genera of the tribe by the prensisetae with small denticles on the inner surface.
We did not find any significant morphological difference between the male terminalia of P. lobularis and P. latifrons, and among the female terminalia of the species. A low variation in the morphology of the male terminalia among closely related species was also observed in other sexually dimorphic species with an ornamented head, for instance, species of Teleopsis Rondani (Diopsidae) (Földvári et al., 2007) and Richardia Robineau-Desvoidy (Richardiidae) (Wendt and Ale-Rocha, 2015) . A likely explanation for the low variation of the terminalia among ornamented species is the access of the female to the male quality before copulation. The size of ornamented traits, such the eyestalks or gena processes, indicates genetic quality for the females, thus sexual selection acts primarily on these traits (Badyaev, 2004; Kelly, 2014) , preventing the terminalia to be highly variable, as usually do in several dipteran taxa.
The presence of three spherical spermathecae with a smooth surface in the female of the species of Plagiocephalus is also shared by the other species of Pterocallini. The Plagiocephalus species have the female terminalia with a narrow segment 8 and cerci with an oval shape, differently from Aciuroides Hendel, Apterocerina Hendel, Coscinum Hendel, Cyrtomostoma Hendel, Elapata Hendel, Lathrostigma Enderlein, Micropterocerus Hendel, Pterocerina, and Tetrapleura Schiner, which have the segment 8 and cerci flattened and rigid (Kameneva, 2012) . Based on the female terminalia and in other characters, Kameneva (2012) proposed that these last genera form a monophyletic group, excluding Plagiocephalus of the clade. Together with the lack of phylogenies for the Neotropical groups of ulidiids, only a minority of the Pterocallini species had their male and female terminalia described or illustrated, precluding the positioning of Plagiocephalus in a possible clade within the tribe.
Remarks on the geographical distribution of Plagiocephalus
Plagiocephalus is a widely distributed genus in the Neotropical region (Fig. 6 ). Among the species of Plagiocephalus, P. latifrons has the largest area of distribution. The distribution pattern of P. latifrons and P. lobularis seems well delimited. The distribution range of P. latifrons goes from Northwest of the Neotropical region until the diagonal line from Northern Brazil to South of Bolivia, while the range of distribution of P. lobularis remains in the Atlantic side of South America, going from Northeastern Brazil to South Brazil, and North of Paraguay and Argentina. Plagiocephalus intermedius is known only from Costa Rica. This species probably is distributed across the highest parts of Central America and do not occur in sympatry with P. latifrons, which is mostly distributed in areas of low altitude of the Neotropics (Fig. 6) . However, the patterns of distribution found may have been influenced by the deficiency of appropriate collecting in the Neotropical region.
Xanthacrona Wulp, another genus of Pterocallini, has a similar area of distribution, occurring from North of the Neotropical region to South of Brazil, Paraguay and North of Argentina (Soares et al., 2018) . However, the pattern of distribution of any of the five described species of Xanthacrona overlap with the distribution pattern of the Plagiocephalus species. Considering the number of species, Ulidiidae are among the most unexplored families in the Neotropical region (Amorim, 2009) . Before making robust statements on distribution and diversification patterns of the ulidiids in the Neotropical region, there are still much to be done, including more collecting of specimens, taxonomic revisions and phylogenetic analyses of this still unstudied group of flies.
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